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INPUT

Regional stress:
σ1, σ2, σ3 and their 
orientation

Fault system 
geometry

Slip distribution

Apparent friction 
coefficient µ’

Lame coefficients

Assumption: 
ruptures ~ dislocation 

in an elastic half−space

OUTPUT

Maps of ∆trε, ∆τ,
∆σn, ∆CFS

a)
on planes optimally 
oriented for failure

b)
on specified faults

i �W~�_;�CX ��� ��
 g ]���X��&Y[��~�Z6Y[�W];~c�CY[�CX��C��Y��[Z�];� } X��7
0]DX�X U X U �W] � _DY�Z6] U X>� � X���Y[X U \�_DY � _DY

∆CFS > 0

∆CFS < 0

τ

σn

µ’

point  brought
closer to failure

point  brought
further from failure
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Set µ=µs and k=0
Determine time step ∆t to fail one cell

Calculate plate displacement during 
time step ∆t 

Calculate stress tensor along prescribed 
faults

•Calculate undrained poroelastic pore 
pressure increase from plate motion
•Calculate ∆Pf from fault compaction 
or fluid source

Coulomb failure 
of exactly one cell

Calculate slip for each sub-event

Calculate porosity changes (dilatation)

Switch to dynamic friction

Simultaneous stress redistribution  
for all  sub-events 

Stress transfer induced
Coulomb failure ?

 Redistribution of pore pressure (k ∞) 

Pressure changes 
induced failure ?
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	��&e
�!�$��%��H�$�>%>��l5�&�+-N��h � ���&� � �5�+��e
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e � d�%�h+�Hi � � e � �#�"� � �Md eF�+- � h+%��0� � �D�#�:g����!hD�#�+�&k � )jh+�&� 	;�$��%��&�L�"�=���+d %>e�� � � ��� i � ���+hL�+d9�:�&�:%�hD�#�+�"� �
h+d �n� d��7�#- � 	��+d�	 � �'�#� � h4d����#- � h � �8���#� �X� � � eI�+h�, ���t� >�	>�:d � � �#- � 	��'d�	/�������#�:d�e d��7h'�:�)	C|6�#- �
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	>�#%>� � , 4.- � � �#��iXh+g���� � h+-�d~l5h��#- �
g�% � %��8�"�+�)� � h+�&� 	[��e��[�#- � ���+�'d l5h]h'-�d~l �#- � h'�:� 	<� � g<�#d � � �+��k � ��e�� � � �0��%��'�:e
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%
	V��� 	4g�d � 	ud�e � e��!�&h6h'-�d~l5e�l5�&�#-�� � � �'�+�:g��"� � >>����� � �+�"�#�&d e�d��,; � h+�&e�g � �#- � h+�:�)	�� � g<�#d �'h.d e��#- �
h'�+�+�:k � )fh+�:�)	 �$��%��&�Z�"� � 	�� � ��d � �:e/��e��+�&i�hD�#�'�:k � h+�&� 	C, 4.- � �+%
	>�+%�� � �:e>�&�#�:�"� � h�|
	>�+d�	/�����"� � h0%�	Il6���'��h
�#-��'d %
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� � � ���:hD�#�'� ��%>�+�:d eU�:h
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9 � ��%�� � = , � � ( � � �#��� � 	��+d�	 � �'�#� � h0d��x�#- � �$��%��&�+h�� � �'h+%�h7�#� �4� , � �#d�	/��� � �"eNh+- � ����h'�+� � h+h�| � � �:�;)
��� � � � � ��e � f � g<�#��� � hD�#� � h+h�| � �ud"�+�#d � ��� � �"e6	ud � � 	�� � h'h+%�� � ,�����gA-M�����'%
	>�\gA-/�"e
� � �&e h+�&d�	 �
g�d �'� � h�	Vd e���h7�#d@� � dQ� � � � ���D�#-�OI%/��k � , ��� e�d��+�:g � �#- � �+�"�#- � �7h+-�d��'�]d e�h � �]d��2�'%
	>�#%>� � d eN�#- �
h'�+�+�:k � )fh+�:�)	/�$��%��&� � �ud��:�[�:�&e � h#����e��U-�d~l �8���#� �\� � � e��#hLg���eU� � ��%�g � �#- � �n� ��e[h+- � ���Eh'�+� � h'h ��%;�
���:h'd�| ��e��@�#d4�4�:����� � � � >Q� � e���| �#- ���n� ��e"	ud � � 	�� � h+h+%>� � , W �#� � h+h-��%��:�&��h5h+�&d l5�Hiqd eS�#- � ��� 	�	��:e
�
�$��%��H��|���e��Me�d � ���'�+-�OI%/��k � h4-���	
	 � e4� � �3d � � �+- � �$��%��&�L�:h\-��)� -��HiFd*� � ��	�� � h'h+%�� � �C, ( �{� � � � � ���
i � ���+h�|��ud��+-��$�"%��&�+h.-/� � � � � �"gA- � �X�n�;i;e�� � �&g � OI%��&�:� �>�+�:% � � 	�h � %���d")fh'� � ���>iShD�A�"� � �<,
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9 � ��%�� � = , o � 4.- � 	��+d�	������"�+�:d e � �t�#-��'d %
� - �A�Ed����N�:����� � �+%
	>�+%�� � � � � � o � = �Ld;g�g�%��'�:e
�U�"�
� � � ���6; , o 	�i � ���+h�d e��+- � h'�#�'�:k � )jh'�:�)	;�$��%>�&��, 4.- � ���#��i[h+g���� � h+-�d~l5hE�#- � g�% � %>�8�"�+�)� � h'�:� 	�|T�"e��
�#- � ���+�'d~l5h�h+-�d~l �#- � gA-/��e
� � �:eX�+- � �+��k � �"e
� � � ��%��'�:e
�4�#- �=� � � eI� � �#- � %
	u�>� 	tg�d � 	ud e � e��7�:h
h+-�d~l5e*l5�&�+-4��� � �'�+�:g���� � >>��� � �#�"�+�:d e*d�� ; � � , ( �&�#->d %
� -\�#- � �+%
	>�+%�� � �:e>�&�#�:�"� � h(�"� ! �0)
	 = k � | �#- �
�+%
	;�#%�� � �3�+d e�� 
 �'% � 	�h � �#d ! �0) � � k � ��e��@k ��� 	�h5d e,	��'d�	/��� �"�#�&e
��, ��� g��"eSe>d��#�&g � gA-/�"e
� � h5�&e
�#- � �+��k � ��e
��� � l5�&�+-@�+%
	>�+%�� � 	��'d�	/��� �"�#�&d eC, 8Zd�� � �#-��"�.�#- � ��h#	 � g��Z�#���#�:d\�&h.e�d���	�� � h � �#� � �C,

h+-�d~l5e d�e 9 �)� %�� � = , o �s, 4.- � �/e/���5h+�&� 	y���:hD�#�+�)��%>�+�:d eMd����+-��:h � � � e��qh'-�d~l5hq��- � � � �+d�� � e � d�%�h
h+�&� 	M���:hD�#�'� ��%>�+�:d e�|2l5�H�#-y� � �:>;� � % � h+�&� 	Bd�� o , �
= � , 4.- � � �:>;� � % � �8��� � �+��� � >;� � e�h'�:d e d��
�#- � �'%
	>�+%�� � �:h � � k � |Y��e��N�+- � � �?>>� � % � l5�:�>�+-[�:hm�+- � l5�:�>�+-Ud��2�+- � �$��%��H� 	��8�"e � � ; 	@k � �<,4.-�d %
��-@�+- � �+%�	>�#%�� � �:e��H�#�:�"� � �q�"� ! �0) 	 = k � |�g�d h � �:h � �:gmh'�#� � h'h5�+�#��e>h#� � �!l6��h � e>d %
� -q�#d � ��k �
�#- � �+%�	>�#%�� � �3�'d e�� �'% � 	nd*� � � =�� k � � h ��� 9 �)� %�� � = , o �/�2��e>��	��'d�	/��� �"� � �#d � � k � ���&d e
�]h'�+�+�&k � ,

�F� d���h � �#� � gA-/�"e
� � h4�:e �#- � �+��k � ��e
� � � ��%��+�&e
�U�+%
	>�+%�� � 	��'d�	/�������#�:d�eC|2�Ug�d � � d eMh � �:hs)
� d��:d�� �&g���� d��>h � � �"�"�#�&d e � � , ��,H|Ii6d %�gA-�d�e � �m�"�K,H| ;~} }�	�� � , h -���e
� � h0�&e@�+- � �#��k � �"e
� � � -��*� � � ��� e
�:e � � h'�+� ���"� � �\�"h(�$	Vd�� � e��#�8�"�Q�+d;d � �3d �T�:e��H�#�:����h'�+� � h'hx� � � � � � �&e/�"�#�&d e �3�+d � � �'d %�e�� � d��+�:d eE� � g�d �'��h
�:e � � �+h'�:d e � W 	�%����&gA-C|";~} } = �<, 57%/�"�'� � �'�x��e�� W 	>%����:gA- � ;�} }�	��-���)� � �+-�� ��� 	Vd h'h+� �>� � �$��g<�#d �'h7�#-/�"�
� ��iL� � �"�n�+d��+��k � gA-/��e
� � h � � ; �x�]�:d~l �&e��&�+�8���;h'�+� � h'h6� � � � � � ���&�:d~l5�:e��]��e��"� � d h'�xg�d � 	�� � � � h'�+� � h'h
���+d�	 � p � = �.h#	/�"�+�8��� �"���'�8�"�+�:d e�h6�:e@�#- � ���:� � g<�#�:d�eSd��(�:e>�&�#�:����hD�#� � h+h�|C��e>� � � �!h+�:�)	X�&eq�#- � ���:� � g<�#�:d�e
d��G�#- � g�%��'� � eI�5h'- � �"�.h'�#� � h'h5��e��qe�d��!�:e��+- � ���:� � g<�#�:d�e�d��Y�:e>�&�#�:���/h+- � ���.hD�#� � h+h.��%>�+�:e��L�#- � 	>�+d�	;)
�����"�+�:d e�d��Y�#- � �+%�	>�#%�� � , 4.- � �jlvdO���+h'�Zg�d e����H�#�:d�e�h!g��"e�� � � � �8�"� � �C,"4.-��"�5�:h�|��:d~l �:e��H�#�:���uh'- � �"�
h'�+� � h'h5g�d %��&�@� � h'%��&�5�3�'d � �\e � ���+�Hi��$�"%��&�D)je�d � � �"�ug�d � 	>� � h'h+�&d eC,xwjeq�#-/���5g���h � | h � ���:�9�"���+�:�"�#�&d e�h
�:e9�+- � � � d �4� �#�'it��e��[d �'� � eI�#�"�#�&d e9d��2�#- � �$��%��&� � gA-/��e�� � h]�:eN�>� 	[��e
��� � ��h�l � �&�x��h7gA-/�"e
� � h]�&e
h'�+�+�:k � �Tg���e\� � ���=�#d7�:����� � �"���'�8�"�+�:d e�hT�:eL�+- � ���&� � g��#�&d e=d��V�&e��&�+�8����hD�#� � h+h�,xwje\d %�� � d;� � �K|��#- � h'- � �"�
h'�+� � h'h����:hD�#�+�)��%>�+�:d e\�&h(�:e��H�#�:���:�Hi7- � � � �'d�� � e � d %�h � h ��� 9 �)� %�� � = , �Q|��+� ��-I�A�
��% � �+d]�+- � 	�� � �Q�:d %�h�h'�:� 	



��� ����� � � � ���C� � � ��� �4� � �
� � � �

-��:hD�#d �Di�d e>�&i@��e>�Sk ��� 	�h � � d ���;�&e
�4��h.�#- � �+%�	>�#%�� � 	>�+d�	/�����"� � h�,�80d"� � �#-/���5h+�:�)	@�:h��3d �'g � �S�#d�� �
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���+- � � OI%/�"h+�H)
h'�#�"�#�&g~�5	��+d�	������"�+�:d eSd�����e � � � e��7d et�+- � � 	��8�"e/���A�!hD�#�+�&k � )jh+�&� 	��$��%��&� � 9 � � %>� � = , o �<| �:et� � d h'�+�&i
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 ��e>� � �'h � ���'�+-�OI%/��k � |��3d �6l5-��&gA-
� 9���7)8�9�� '"#���%%$ � ;~} }�	�� � d��>�#���:e � � � � �:>;� � % � h'�A���#�:g@hD�#� � h+h4���+d�	yd�� = � � �T�>, 4.- � �#��k �
��e
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	>�+%�� � �&e��&�+�8�"� � h�|I�#- � 	����'�.d��T�+- � �$��%��&�6�#-/�"�
��� � ��kIh � ��i � � g�d e>h+�:� � � � �Xl � ��k � - � � � � � � |�g�d � 	/��� � �@�#d\�#- � h'%��+�'d %�e��>�:e
�*g � �:�&h � - � � � � �;|
� , ��,H|�� � ��%�g � �<	Vd � � 	�� � h'h+%�� � �3�+d � 	�� � �Q�:d %>hZ�'%
	>�+%�� � hA�<,

o n�� n�� 
 ������	 � ��	 �	� � � 	 

� ��� � � � � � ��	 
 � p 	
	 � ��� ��� 	 � ��
 � 	 �	� � � 	 � � � �
��� � � � � � � � � � � � � �

�x�8�"� � ;�h+-�d~l5h��#- �L� ��d �:%;�#�:d�etd�� 	Vd � � 	�� � h+h'%�� � � �/�'h'��g�d �:% � e �5��e��th+- � ���mhD�#� � h+h � h � g�d e��Ng�d �H)
% � e ��d e �+- � h'�#�'�:k � )jh'�:�)	 �$�"%��&� � � � �{�A�q��e�� d�e �+- � �>� 	
	��&e
�6�$��%��H� � �+�)� -�� ����%��'�:e
�M�#- � h+� �n�
� � � o � =��q� � � e���d eU�+- � h'�+�+�&k � )fh+�&� 	/�$��%��H�7� � h'g��'� � � �U�:e[h � g��#�&d e = , � , � , �2�"gA-�h'%
�
	��&d��Eg�d �'� � )
h�	Vd e���hE�#d9g�% � %��:�"�#��� � gA-/��e
� � h=d�� � �&�+- � � 	ud�� � 	>� � h'h+%�� � d �Lh'- � �"�Lh'�+� � h+h � g�% � %��:�"�#��� � h'�+� � h'h
���+d�	q���:hD�#�+�)��%>�+�:d e�h#�xl5�H�#-q� � h�	 � g<�.�#d=�+- � �&�6h'�#�"� � l5- � eq�#- �7� � � eI�Z�&e��&�+�8�"� � � � e�d��.����h+d��:%>� � �"���H)
% � h#�<, W �:e�g � �+- � 	��+d�	������"�+�:d e@�:h5g����:g�%��8�"� � �S�:eS�4OI%/�"h+�H)fh'�#�"�#�&g � ��e>e � ��| l � h+-�d~l h+e���	�h+->d��#h0d��
�#- � 	Vd � � 	�� � h+h+%>� � ��e��@h+- � ���.h'�+� � h+hZh'�A��� � �"�5����� � � � eI�5hD� � 	�h0�&e��#- � g�d � 	�%>� � �.g����&g�%��:�"�#�&d e!�3d �
� � � ���6; , o 	*i � �"�+h�|P��e>�Ne�d��7���7����� � � � e�� 
 �+� �n� h�, � 4.- � � � l � � � ;~}���g�iQg�� � h��+-��+d %�� -9�#- �;
 �+%
	;)
�#%�� � 	��+d�	������"�+�:d e � �&d;d�	�, 4.- � �3�#� �n� h�h'-�d~l �+d~l ��in�+d~l � � h�	 � g<�#��� � �Hi*�#- � �/�+hD��|I�#- � �jl � e��#� � �#-�|
�#- � h'� >Q�#� � �+-C|x�#- � -I%�e���� � �>�+-C|v�+- � ;~} � �+�B��e�� �#- � ;~}����+- � ��e��M�8�"h'� �E�&� � �#�"�+�:d e�,��6-/�"e
� � h*�&e
	ud�� � 	�� � h+h+%>� � ��� � �>% � �Vd��#-S�#d�	ud �'d � �8��hD�#�&g��&�ji � ��e>�t- � e�g � �+dn�+- � hD�#� � h+h0�#�#�"e�h#� � �0��%>�+�:e��4�#- �
�+%
	;�#%�� � 	>�+d�	/�����"�#�&d e �6�"e��q�#d*�#- � � � ���:hD�#�'� ��%>�+�:d eqd��+	Vd � � 	>� � h'h+%�� � �H�#h � �)�s,
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9 � ��%�� � = , 	 � �x�8��� � ; � �[�#d �#��� 9 �"%��&�*�&eI� � �+��g��+�:d eC, �Pd � � 	�� � h+h+%>� � gA-/�"e
� � h � �/�'h'����e�� �+-��:�'�
g�d �&% � e�hA�]��e�� h'- � �"�=h'�+� � h'h\gA-/��e
� � h � h � g�d e��M��e�� �3d %��'�+- g�d��:% � e�hA�]d eF�+- � hD�#�+�&k � )jh+�&� 	3�$�"%��&�
��%��'�:e
�7�#- � � ��� o � =]� � � e��.d�en�+- � hD�#�'�:k � )jh'�:� 	��$��%>�&��, �6-/��e
� � h6�&e�	ud � � 	>� � h'h+%�� � ��� � ��% � �Vd��+-
�#d�	ud �'d � �8��hD�#�&g��&�ji � ��e>��- � e�g � �+dLhD�#� � h+h6�+�#��e>h#� � �v��%��'�:e
�E�#- � �+%
	>�+%�� � 	��+d�	/�����"�+�:d e/�(��e����+d��#- �
� � ���:hD�#�+�)��%>�+�:d e\d��1	Vd � � 	�� � h+%>� � �&�#h � ���s, �6-/��e�� � h2�:e*h+- � ���2h'�+� � h'h!��� � ��% � �#d]�#- � ��h'h+% �n� �4h'�+� � h'h
���+d�	 ��e�� �+d9�#- � � � ���&h'�+�+� �>%>�#�&d eFd��5hD�#� � h+h � h�, 80d"� � ����� � � � eI�=g�d �&d � �/�"�+h �3d � .

�
�3d �E�#- � �jlvd

�$��%��H�#h�,
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9 � ��%�� � = , } � �x�8��� � ; � �[�#d �#��� 9 �"%��&�*�&eI� � �+��g��+�:d eC, �Pd � � 	�� � h+h+%>� � gA-/�"e
� � h � �/�'h'����e�� �+-��:�'�
g�d �&% � e�hA�6�"e��Xh'- � �"�ZhD�#� � h+h0gA-/��e
� � h � h � g�d e>�t��e>���3d %>�'�#-Sg�d��:% � e�hA�2d eS�+- � ��� 	�	��:e
���$�"%��&� � � � )
h�	 � g<�#�)� � �Hi��5��%��'�:e
�n�#- � � � � o � =n� � � e��]d eS�#- � h'�+�+�:k � )fh+�:�)	"�$��%>�&��, �6-���e
� � hm�:e"	ud�� � 	�� � h+h+%>� �
��� � ��% � �ud��+-t�#d!	ud �'d � �8��hD�#�&g��&�ji � ��e��t- � e�g � �#d�h'�#� � h'h��#�#�"e�h#� � �m��%��'�:e
�n�#- � �+%
	>�+%�� � 	��+d�	/������)
�#�&d e �5��e��t�+d��#- � � � �>�:h'�+�+�)��%>�#�&d etd�� 	ud � � 	�� � h+%>� � �&�+h � �)�s, �6-/��e
� � h7�:e9h'- � �"��h'�+� � h'h]��� � ��% � �+d
�#- � ��h'h+% �n� ��hD�#� � h+h6���+d�	���e����+d��+- � � � ���&h'�+�+� �>%>�#�&d e4d��Gh'�+� � h'h � h�,�80d�� � ����� � � � eI�vg�d��:d � �/���'h��3d �
.

�
�3d �!�#- � �jlvd��$�"%��&�+h�,



� � ��� ��������� � ����� � � ���	��� � �
���

� e,�x�8��� � ;~� � �#d�	/�vl � h ��� �#-/�"�.l5�H�#-��&e��#- � ���+h'�5g<iQg�� � |/d e��Hi�d e � g � �&� �$���&� � ��d eq�#- � hD�#�+�&k � )
h+�&� 	"�$�"%��&� � h � g�%�e��[g�d �&% � e �<, 4.- � hD�#� � h+h7���'d�	9d eX�#-��&hmg � �:� � ) � � � �T���0�&d�����h � �#->�+d %
��-9h'�+� � h'h
�#�+��e�h#� � �A�.�#- � d��#- � �mg � �:�&h0�&eX�+- � �$��%>�&�0h'iQh'� � � , 4.- � ���+h'�-�3�#� �n� h+-�d~l5hm�+- � 	Vd �+d � �:��h'�+�:g � � � g<�
d e=�#- � h'�#�'�:k � )jh'�:�)	 �$��%��H�(��% � �+d��#- � hD�#� � h+h�� � ���&h'�#�'� ��%;�#�:d�e=���{� � �
�+-��:h+�$�"�:�:%>� � , � .

� �
�&h+� � �'i\h � �"�:�

�  = 
 ; � ��� � �
����g�d � 	���� � �[�+dq�#- � h#� �4�\� � � g��Ed eN�#- � ���)	
	��&e
�.�$��%��H�7h+-�d~l5eUd eN�#- � �+-��:�'�
g�d �&% � e � � .

��� �  = 
 ; � ��� � �
��� , ��� ���&h+d=e�d"�#�:g � �=h � ���&�u�&e�g�� � ��h � �:eqh+- � ���.hD�#� � h+h � �3d�%��'�+-
g�d �&% � eC| � �

� �
�  = 
�; � ��� � �
��� ;\d �'� � �md�� � ����e��&�+%�� � h � �"�:� � �Z�+-/��e9�+- � gA-/��e�� � �:e<	Vd � �

	�� � h+h'%�� � ,��vd��#-qgA-/�"e
� � h5d e��+- � ���)	
	��&e
� �$��%��H�.��� � �:dQg���� � ���:e��+- � 	/���D�!d��Y�#- � �$��%��H�!g��&d h � h'�.�+d
�#- � h'�+�+�&k � )fh+�&� 	"�$�"%��&� � J ; � k � �5��e��9�"� � � �:>;� � % � �"� ; = , = �\k � � � 	>�#-�|�g � e�� � � � �Nd e ! J ) 	 =
k � |��&�:k � �#- � h'�+�+�&k � )fh+�&� 	q�:e>�&�#�:���9�$���:�&%�� � ,

���:�"� � ; �9h'-�d~l5h��#- � hD�A�"� � d et�+- � �jlvd.�$��%��H�#h�� �{� � � =�� �H� � �+�"�#�&d e�h�, 4.- � �/�+hD���3�#� �n� h'-�d~l5h
�#- � � � ���:hD�#�+�)��%>�+�:d eUd��:	Vd � � 	�� � h+h+%>� � �+dt�#- � e � �)� -0�ud��+�:e��tg � �:�&h�d��.�+- � ���+h'���$���:� � ��g � �&�K, 4.-��&h
	��:d"�7�:h7�&e7�3%>�:�
h'g���� � , 4.- � � ��� e��H�#%�� � d��v�+- � 	/%��&� 	�� � h'h+%�� � gA-/�"e
� � hE��% � �+d@�+- � d�	 � e��&e
�@d��
�#- � h � ���:hv�:h � %�gA-��:����� � �x�#-/�"e��#- � 	ud��+d � �8�"h'�#�&g � � � g<�5��e�� � ��h'k*�&��, ( h�	ud �&e�� � �4d %>�6�:enh � g<�#�&d e
= , = , = |��+-��:hT� � �>�:h'�+�+�)��%>�#�&d e]l!��h � e�d %�� -L�#dm�:e��H�#�8��� � �$���&�:%�� � �&eLh'd �4� d����+- � h'%��+�'d %�e����&e
��g � �:�&h
�"e��
�#- � g�dQ� � g�iQg�� � h]��� ���:e9�&e9�#- � hD�#� � h+h7�+�#��e�h � � ���&d;d�	 � h � g�d�e��;�3�+� �n� �<, 4.- � �+-��:�'� �3�#� �4� h'-�d~l5h
�#- � �:e�g�� � �"h � d��Y�#- � 	ud��+d � �8�"h'�#�&g � � � g�� � � .

� � �  � � ;�� �T���!��e����+- � �3d %��D�#-.�3�+� �4� h+-�d~l5h.�#- �
h+- � ���5h'�+� � h'h0gA-���e
� � h-�Vd��#- �3�'d � hD�#� � h+h5�#�+��e�h#� � �5�3�+d � �#- � h'�+�+�&k � )fh+�&� 	 �$��%��H�5��e�� �3�+d � �#- � �jlvd
�#�'� ��� � � � �,�$�"�:�:%>� � h.d�eS�+- � ��� 	
	>�:e
���$��%��H�.�&�+h � �)�s,�� � g���%�h � �#- � d��+� � �Zd�� � ��� e��H�#%�� � d��T�+- � �&d;g����
h'�+� � h'h��#�+��e�h#� � �7�:h � %�gA-7� � � �"� � �m�#-/�"e9�#- � d e � d��x�#- � �&e�� � � �$��%��H�m�#�+��e�h � � ��|ul � gA-�d h � �#dq%�h � �
h#�"�+%��#��� � �Nh'g���� � d e[�"�:�Y�#- � h'%
�
	��&d��#hmd��x�#- � �+� ��-I� � d�h'��g�d �:% � e � � >;g � 	>�7�#- � �/�+hD�7�+d~l0� , 4.- �
����h'd �:%>� � �"���&% � hvd�� � �

��� ��� � �:en�#- � �#��e
� �  = � �
�;,"4.- � e � >;�6�#-�� ��� �'d~l5h � �x�8��� � h ;�g�| ;��q�"e��; � �]h+-�d~l �#- � 	��+d�	������"�+�:d eUd��.�#- � h'�+�+�:k � )fh+�:�)	 �+%�	>�#%�� � ��e�� �+- � e � l5�&iU�#�'� ��� � � � �3�$���&�:%�� � hEd e
�#- � �>� 	
	��&e
� �$��%>�&��,����:�"� � ;��s|�g�d��+� � h�	Vd e����&e
�=�#d\�+- � �8��hD�.g�iQg�� � |/h'-�d~l5h.�#- � �/e����C� � ���:hD�#�'� ��%>�+�:d e
d��(hD�#� � h+h � h7�"e�� 	Vd � � 	�� � h+h'%�� � d e"�Vd��+-"�$��%��H�#h�,!wjetd �'� � �5�#dnh+->d l �+- � �/e/��� 	ud��+d � �8�"h'�#�&g � � � g<�
d eF�+- � 	ud�� � 	>� � h'h+%�� � h'�A��� � d��5�+- � ���)	
	��:e�� �$��%��H��|(�������:e�|
l � %>h � �B�9h+�"�#%��+�"� � � h+g���� � , 4.- �
����h'd �:%>� � �"���:% � h.d�� � .

��� ��� � �&e@�+- � �#��e�� �  �; � �
�>,
�Td �'d � �8��hD�#�:g��&�jiL-/��h2�E�:����� � � � � � g<�6d�en�+- � �>� 	
	��&e
� �$��%��H�x�#-/��end e*�#- � h'�+�+�&k � )fh+�&� 	��$��%��H���&�#h � ���

� h ��� gA-/��e
� � h��&eN�#- � g�d �&d � �/���#�<|P��e��Ud e;�ud"�#-7�$��%��&�+h�| 	Vd � � 	�� � h+h'%�� � � � ���:hD�#�+�)��%>�+�:d eN�&h � %�gA-
� d�� �2� �ng�� � e��(�#-���e�	Vd �+d � �:��h'�+�:g��H�ji7�:e�gA-/��e
���:e
�m�+- �6� � � g��+�)� � e�d � � ���Qh'�+� � h'h�, �6-���e
� � h(�:e=h'- � �"�
h'�+� � h'h���� � �>% � �+d4�+- � �"h+h+% �4� �9h'�+� � h'hm���'d�	9�"e��X�+d4�#- � � � ���&h'�#�'� ��%;�#�:d�eSd��xh'�+� � h'h � h�,-80d��+�:g � �&e
�x�8�"� � ; |V�#-��&�+�t��e�� �3d %>�'�#-tg�d �&% � e>h�| �#-/�"�mh+d �n� h � �"�:�2�$���:�&%�� � hm�"� � �+�+�)��� � � � �Xd et�#- � ��� 	�	��:e
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��e���� � � d e�h'�+�#�"� � l5-�i!�3%>�+%�� � � dQ� � �&h � %�h'�5�"�:�:d~l �3d��v�#- � g�� � �"�+�:d e�d��Ye � l �$��%��H�#hv�:e�� � h�	Vd e�h �
�#d[�#- � � � � �:d�e/���.h'�+� � h+h � � �:��, 4.- � ��	
	/��� � e����3�'�:g<�#�:d�eBg�d � �ng�� � e������v�:h*gA-�d�h � e �"h � ,��;, 4.- �
g����&g�%��:�"�#�&d e9l6��h�	 � � �3d � �n� �7�3d �E�@� � 	>�+- d�� 	>, �qk � |T��e��[�#- � �&eI� � �'h � g<�#�&d eFd��v�#- � -�d �'�(5�d e��A���
	��8�"e � l5�&�+-n�+- � �$��%��&�+hx�:� � h��"� #
� � , o k � �3d �x�#- � hD�#�'�:k � )jh'�:� 	n��e>���"� #
� ; �;,��mk � �3d��(�#- � ��� 	�	��:e
�
�$��%��H��, 9 d �6�+- � g���h � d�� � � �'�+�:g����2	��8�"e � h�|>�#- � d�	;�#� � ���ud �+� � e��A�"�+�:d e � h ��� �&�:e � h.d e,�x�8�"� � = �6h�	/�"e�h
�\h � ���:�C�+��e
� � d��
��e
��� � h�|
�3�+d � � ) ; � , = | ) � , � � � � � � ��� h5�#d*�#- � hD�#�+�&k � d��P�#- � �$��%��H�#h.l5�&�+-��:e  �nk �
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9 � ��%�� � = , ; ;����x�:�"� � = , W �A�"�+�:gXgA-/��e
� � h@�:e �6d %>�:d � ���$���:�&%�� � h'�#� � h'hqd e d�	>�+� � ���:�Hi d �+� � e�� � �
� � �'�#�&g���� 	��:��e � h�����	>,��qk � � � 	>�#-F���{� � �E�+- � h#� �n� � � � o � =@� � � e��\d�e��#- � hD�#�+�&k � )jh+�&� 	/�$��%��H� �
� ��	.�;� � l]|�l5�H�#-,� � � � ���;|�{�
 � =�� � � �T�>|/d �'� � e�� � � 
 � ��� �+d*�+- � h'�+�+�:k � d��T�+- � �$��%��H�#h

�3�+d � �#- � hD�#�+�&k � )jh+�&� 	��$��%>�&�x�#d � ) 	>, o | ) 	>, = � � �#- �!
 �$���D)-� � �&� � �"���:% � |���% � d e��HiL�#d7�+- � � � ���:d e/�"��h'�+� � h'h
�3d �)��� � � ���S�&h�	>, � � , 4.- � h � �+d��#�"�#�&d e�h���� � h � ���:� � � g���%�h � �#- � g����&g�%��:�"� � �F� � � �:d�e/����h'�+� � h'h=�:h
� %�gA-=�:����� � �Y�#-/��e��#- � h'�#� � h'h 	 � �'�#%>���/�"�+�:d e���% � �+dm�#- �6� �"�'�#->OQ%���k � � h ��� ���:�"� � ;.��e>�=���:h'g�%�h'h+�&d e
��i & �:e
� � �0���1,&| ;~} }����<, ( h5���&h+g�%�h+h � �9�&eSh � g<�#�:d�e � ,��;|>�+-��:h.->� � -@� � � �:d�e/���ChD�#� � h+h � �*%�h+%���� �"���:% �
�:e � 9 W hD�#%��>� � hE�:h ; � � �/���'hA�7�:hE��% � �#dS�#- � -�� ��-�hD�#�#�"�:e � e � �#��iUh'�+d � � �F�:e[�#- � g�d�%�e��#�'iU�'d;gAk
e � �"�=�#- � �Vd %�e������'i�|6�N���&� � g<�\g�d�e�h � OQ% � e�g � d��-�ud"�#- �#- � gA->d �:g � d��m�N%�e>�)�3d � � 	��:�"� � � d��+�:d e
� � g��#d��\���:��d*� � �L�#- � �/��h+���v�>�:h+�&d;g��"�#�&d e � � � � k � �E��e�� �+- � d �'� � eI�#�"�#�&d e � e�d e�d�	>�#� � ���8�md��.�#- �
	�� � h+g��+� � � �;�$��%��H�#h�, � eU�#- � d�	>�+� � ���:�Hitd �'� � eI� � �;� � �D�#�&g���� 	��:��e � h�| � � 9 W l!��h�g����&g�%��:�"� � �F�"e��
�x�8�"� �1= h'-�d~l5hL�q�:����� � hD�#� � h+hs)j� � � � ��h � � ��� � �>|P��h7l � �&����h��jl6dXh � ���:�
��� � ��h7�#-/���7l � � � ���+d %�� -��
g��&d h � �(�#d]�#- � �$���&�:%�� � , 4.-��:h 	/�"�'� � �+eng�d �'� � h#	ud�e���h��#d7�#-/��� � > 	 � g�� � �!�3d �x�'� � -��D)j�8��� � �+���Qh'�#�'�:k � )jh'�:�)	
� � � e��#h � & �:e
� � �L���K,H| ;~} }��I� , �x�8�"� � � h+-�d~l5hL�+- � h'%
	 � ��	Vd h'�&�#�&d eFd��6�#- � gA-/��e�� � �:eUg�d�%��:d � �
�$���:�&%�� � hD�#� � h+h=l5�H�#-Fh'%
��h � OI% � e��4h � �:h � �:g��&�ji � e � >Q� =�� i � ���+h#��d e3�$��%>�&� ; � �x�8��� � � �>|T�+d�	 ���"e��
d e6�$��%��H� = � �x�8��� ��� �C|x�+d�	 �<|v��h=l � �&�.��h\�#- � �&e��&�+�8����	��'d >;� � �H�ji��+d<�$���:�&%�� � d�eM�+- � �jlvd;�$��%>�&�#h
�"�7� � � � �6; , o 	�i � ���+h � �x�8��� � h � �S�"e�� � �C|2�ud"�+�#d � � , 9 d ���#- � h � �$��%��H�#h�| � � 9 W l6��h]g����&g�%��:�"� � �
%�h+�&e
� � dQ� � � � � h+%>�&�#h2d���h+- � ���6hD�#� � h+h�|>e�d � � �"�/h'�#� � h'h�|/��e>�!	Vd � � 	�� � h+h'%�� � |;l5�&�+-��Eh'�A���#�:g5�3�'�:g��+�:d e
g�d � �ng�� � e��\d�� � , � , � e��#- � hD�#�'�:k � )jh'�:� 	 �$��%��&�El � e�d�� � �#-/���*���:� ; � � � � e��#h � � ��� e��H�#%�� � h��3�'d �
��, � � �+d �Q, � } �7dQg�g�%��+� � ���:e���� � ��hE�+-/�"�El � � � ���+d %�� -��Lg��:d h � �7�#d��$���:�&%�� � � � � 9 W �3�+d � � ;��/�"�
�#d � ; � � �����+h#�<|�l5-��:gA-M�:h\g�d e�h'�:h'� � e��*l5�&�+- �#- � h'�#�"�#�&g�h'�+� � h+h*�#�#�"e�h#� � �*��	
	��'d���gA-C,68Zd � � � e��#h
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9 � ��%�� � = , ; = �O�x�8��� � � , W �A�"�+�:gngA-/��e
� � h=�:e �6d %��:d � �;�$�"�:�:%>� � h'�#� � h'h\��e�� �&e��&�+�8���+	��+d >;� � �&�jiN�+d
�$���:�&%�� � � � � � �$���:� � � ���vd�e��#- � h'�#�'�:k � )jh'�:�)	!�$��%��H��|;��e�� � �/�2d e��+- � ���)	
	��:e����$��%��H��|Il5�&�+-q-Ii 	Vd;g � e�� � �
���:hD�#�'� ��%>�+�:d e��3d �!�#- � e � >Q� =�� i � ���'h0d��Th+� � %��:�"� � �qh � �&h � �:g��&�ji ,



��� ����� � � � ���C� � � ��� �4� � �
� � � �

�:e��H�#�:�"� � �\�:e4�+- � 5�d e � d��G-��)� -�	ud h'�&�+�)� � � � 9 W � � �jl ��� e ! �0) � � ��e��n) =�� k � � � g���%�h � �#- � h'�+� � h'h
h'�#�"� � d e@�#- � hD�#�+�&k � )jh+�&� 	 �$��%��H�5	��'�:d �!�+d*�+- � �+%
	;�#%�� � l6��h:�$�����3�+d � �#- � �6d %��&d � � �$���&�:%�� � h'�+� � h'h
� � � � �$�"�:� � � � 	��<,,4.->�:h6g�d �+� � h#	ud e>��h6�#dE�#- � h'�+� � h'h!���'d�	���% � �#dL� 	�� � �Q�:d %�h � � � e���|�h ��� ���:�"� � � �C,
� et�#- � ��� 	�	��:e
���$��%��H�0�+- � ���&h'�#�'� ��%;�#�:d�eXd��
�#- � � � -�i 	VdQg � e�� � �+h7�>d � hme�d��m�:dQd kq� � �8�"� � �t�+d��#- �
� � 9 W 	/���+� � �+e���%>�2�#d��+- � ��� � ��hv�+-/�"��l � � � �"�:� � ���>i\g��:d h � �+d��+- � �$�"�:�:%>� � � � �3d � � �+- � �+�+� ��� � �'�:e
�
� � � e���, �0d~l � � � ��|(e�d � �"�'�#->OQ%���k � d;g�g�%��'� � ���:eN�#- � ��� � �qd��6�8���#� � hD�]� � g�� � �"h � �&e � 9 W | � � � eF���
�#-��&h2��� � �El6��h�� � �'i4g��&d h � �#d �$���:�&%�� � � �x�8�"� � � ��| �Vd��+�+d � |�� � � �$���:� � � � 	�� 	>�+�:d����+d��+- � �+�+� ��� � �'�:e
�
� � � e���,2wjeq�#-��&h.g���h � |/�#- � hD�#� � h+h5�#�+��e�h � � �5�3�+d � �#- � ���+h'� � � � e��0�:e��>%�g � �t�\� � �8��i , ( �&�#->d %
� -q�#- �
	ud�h+�&�+�)� � �"���&% � h5d�� � � 9 W ��� � �+�"�#- � �Zh � ���:� � g�d � � d�e��&i � ;��/���#�<|/�#- � eI% � � � �Zd�� � ���'�+-�OI%/��k � h
� � e � �#��� � �@l5�&�+-��:eq�+- � = � i � ���'h��3d��:�:d~l5�&e
�=�#- �]� � � e��m�:h:� � � �"� � �5d eS�+- � ��� 	�	��:e
���$��%>�&�!�+-/��eSd e
�#- � h'�+�+�&k � )fh+�&� 	 �$��%��H��, 4.->�:hZ�:hZ� � �:�"� � �S�+dn�+- � �>��� � � � e�g � �:e@�#- � hD�#� � h+h�hD�A�"� � d�eS�+- � �jlvd��$��%>�&�#h
�"�.�#- � �&e��&�+�8�"�+�:d end��T�#- � �+%�	>�#%�� � �"� � � � ���6; , o 	Li � ���'h�,

( ���&� � g<�xg�d � 	/�"�+�:h'd eLd��/�#- � � �"�+gA-�� � �jl ��� e � � 9 W � ��	�h
d��
g��'d h+hxh � g<�#�:d�e�hx��e��Lh � �&h � �:g��&�ji
�:hPe�d~l4	ud h'h+�)��� � | ���&�:d~l5�:e
�5�3d �
�m� � �A���&� � ���:e � � h'�+� ���"�+�:d e�d����+- � � � 	Vd �'�#��e�g � d��V�-	�� � g��:h � � � � �&d e/���
h'�+� � h'h4� � e�h'd ���"e��yd��7��ey��g��+%/���:	Vd � � 	�� � h+h'%�� � ���:hD�#�'� ��%>�+�:d e ��iMd�	
	Vd h'�&�#�&d e �#d���e ��h+h'% �4� �
��	
	/�"� � e�� �3�+�&g��+�:d e\g�d � �4g�� � eI��,,4.- �Z� >;�:hD� � e�g � � d ��e�d"� �
d����]�+-�� � h+-�d��:�����"�:% � � �K, � ,H|I���ud*� � l5-��&gA-
��eU�:e�g�� � �"h � �&e�� 9 W l5�:�&� 	��'d � d"� � h � �:h � �:g��&�ji9l5-��"� � � � �L�:e��H�#�8�"�
h'�+� � h+hLhD�A�"� � �&hEd�e��#- � �$��%>�&�#h
� ��������e>� 75%
���&eC| =�� ��� �+�vg���eX���:h'd�� � �:e � � h'�+� ���"� � �C,

^ ��� � �	�(cZb �
�
� �n` �L` � � �4`Nc ��b �
���4` �

��� � ��� � � � 
 �	��	 � � � � � 
 	 	 � � �������
�F� -/� � � g�d�e�h'�+�+%�g<� � �U��h'� � 	�� � �3d �'l6���'�9�#-�� ��� )f��� �n� e>h+�:d�e/��� �$��%��&�0�:e�� � �#�"g��#�&d e � d;� � �K|V���'�)� � e
��i 	>�8�"� � � d��#�&d e ��e�� 	Vd � � 	�� � h+h'%�� � �+-/�"�X�:e�g��:%�� � ht���&h+�&d;g��"�#�&d e �+- � d��'i | 	Vd �+d � �:��h'�+�:g��&�ji �&e
%�e����+���:e � �*g�d e>���&�+�:d e�h�| �4� gA-/��e��&h � h �3d � 	ud�� � h�	/�"g � � � �>%�g��+�:d eC|Ih � ���&�H)fh+g��"� � g�d h � �:h � �&g.gA-/��e
� � h
�:e4-IiQ���+��%��&�:g�	��+d�	 � �D�#� � h�|>��e��!�3�'�:g<�#�:d�e/���/���&�8�"�#�"�#�&d eC, �F� � d e>�&�#d����+- � �3%��&� h'�#� � h'h!� � e>h+d �v�:eq��e�i
�:dQg��"�+�:d eX�:e9�+- �\� �:��h'�+�:g=-/�"�)�8)jh#	/��g � ��e��7	Vd � � 	�� � h'h+%�� � d�e;�Vd��+-7�$�"%��&�+h�, 7 � ��h+d e������ � ��h+h'% � 	Q)
�#�&d e�hT��� � � �"� � ���Vd %>�P�#- � �:e>�&�#�:��� - � � � �+d�� � e � �H�ji , � � �:�&hPl5-��&gA-=-/� � � �mg�d � 	/���+�"�#��� � �&i7-��)� - 	Vd � �
	�� � h+h'%�� � �&e�g�� � ��h � �+�"� � 	��+d*� � �#d"� � � d � � d��{� � e�-�i 	VdQg � e�� � �+h�, �Zd l � � � ��|��+- � � � �&h�e�dt���:� � g��
�:�&e�k � � �jl ��� e*�#-��&h(�#�"� � ��e��=�+- � h+� 5 � d�� �#- �.� � � e��#h p �#-/���x�:h�| � � � en�)�9�$���:�&%�� � h
�&e��&�+�8�"� � � d � � d��{� � e
�:e��+- � h � g � �:�&h�|Q�#- � i,	��+d�	������"� � d e��&i��)�Y�#- � h+%��'�+d %�e>���:e
�ng � �:�&h.��� � g��+�&�+�:g����:�Hi*h'�#� � h'h � ��,c�x� � �:� � )
�:e/�"�'iq� � h+%>�&�#h0d��(�+-��:h:�3%��:�Hi.�3d �Dl!���'� � d;� � �Yh+-�d~l �4g�d � 	�� � > � ��d �:%>�+�:d e����'i@hD�#� � h+h�hD�A�"� � �&eXd %>�
�$��%��H�]h'iQh'� � � ��h]l � �:����h��Se>d e
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-�i;�>�#��%��&�:g�	>�+d�	 � �D�ji\gA-/��e
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� � W � � �:e � �!���K,H| ;~} } o � |0	ud hD�#h � �:h � �&gm� � �3d � � �"�+�:d e � �Pd �H)
�:�H� 5 � �v���K,H| =���� ; �<| ��e����3d �'l6���+���$��%>�&�x�&eI� � �+��g��+�:d e � d;� � �:h � 75d����:e>h+d en��e�� � � e��&� � h�| ;~} }��;| ;~} } � �
�ji 	��:g����:�Hi4�)� e�d � � �/%>�:� 	��'d;g � h+h � h5d��+- � �!�+-/��e 	Vd �+d � �:��h'�+�:g��H�ji , �2�"�'�#->OQ%���k � h+� � %��:�"�#�&d e�h2�:e�g��:%�� �
��h�	 � �'�&�ji � dQ� � �&h � � � e;)����:d e[��e>�375�:g � |,;~}�} � �<|�d �7h'iQe��#- � �#�&g4�'%
	>�#%>� � -��:hD�#d �Di � d;� � �:h � � ���+�C|;~} } o �<, 4.- � �+d�� � d�� �/%��&��h2�:e�hDl!�"� � � � e � �#�"�+�:d e4-/��h�� ��� eq�&e0� � hD�#� � �"� � �!��i z � � ��h'-��&�#� � ;~} }�}��<|
��e����.�3d �'l6���+� � dQ� � �(���+��� � e ��i[g��'%�h'�#��� �/%��&��h7l!��hE� � � � �&d�	 � �3��i �X�&�:� � � � �L�"�K, � ;~} } }����"e��
� � e � �#�"�:�(5 � � �#d � ) � �&e�� � �+��g��+�:e
�/�$��%>�&�#h���i 9 �&� 5 � e 5S��e>� �X�&�:� � � � =�� � ; | 9 � � ; �<,�4.- � iMh+-�d~l
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-�d~l 	Vd � � 	>� � h'h+%�� � hZ�:e���% � e�g � g�d � 	�� � >;�&�ji�d��P�+- � h � �:h � �:g$	��+dQg � h+h0��e��q�#- �]� ���'�+-�OI%/��k � g�iQg�� � |
��%>�0��� � �&� � �&� � �q�:e@�#- � �:�Z��e/�"�&iQh+�&h���i@�:��gAkqd��(g�d e�hD�#�#�"�:e��#hZd e@�#- � -�i;�>�#��%��&�:g 	��+d�	 � �'�#� � h5�:e@�#- �
�3�#� �n� lvd �'k�d��
���3d��'l6���+� � ) � � d;� � �K,

wje4�#->�:h�h'�+%��>i |Ql � �:e � � h'�+� ���"� � � �3d �Dl!���'� � dQ� � � d��C�E��%>g��#�&� � �A����%��8�"� �$�"%��&� 5�d e �Z� � � � ��� � �
�:et��e � �:��h'�+�:gE-/���)�8)fh�	/�"g � , 4.- � � d;� � �Tg�d � ���&e � h � ) � �:����� � )jh'g���� � � � g<�#d e>�:g=�&d������&e
���"e��Nh'�+� � h'h
�#�+��e�h#� � �\l5�&�#-y�N� � �#���:� � �M-/��e>���:�&e
�[d��0�+- � -IiQ���+��%��&�:g�h*d��m�[��%�g��+�:� � �$��%��&�45�d e � ,&4.- � h'�+� � h'h
h'�#�"� � d����+- � � dQ� � � �&h2g�d � 	�� � >�|�l5�H�#-4�"�6� � ��hD� �3d %��2� � � � ��� h6d��1�3� ��� ��d � �:enh'�+� � h+h6h#	/��g � , 4.- � h �
�:e�g��:%�� � �#- � e�d � � �"�(h'�+� � h'h=��e>��h'- � ���Eh'�+� � h+hE�:e�g�� � �"h � ��% � �#d@� � g��#d�e��:g*�:d �����:e���|Ch+- � ���Eh'�+� � h'h
� � g�� � ��h � ��% � �+dXh'- � �"�Lg�� ��� 	 h+�&� 	C|P��e�� 	ud�� � 	�� � h+h+%>� � �&e�g�� � ��h � ��% � �+dt��%�g<�#�&� � g�d � 	/��g<�#�&d eC,
�Td � � 	�� � h+h'%�� � gA-/�"e
� � h��Q�:� 	ud��+d � �8�"h'�#�&g � � � g��+h5�����@��e@���>���&�+�:d e/�"�/gA-/��e
� � �&e��#- � h'�+� � h'h5h'�A��� � ,4.- � e � l �$��%>�&� 5�d e � g�d�e�g � 	>�#%/�"� � d;� � ���:h]gA-�d h � eM���{� � � � � �:� �"e��3�Vd � � -�d � � d��>h � � �"�"�#�&d e�hEd��
��g��+�)� � g��+%>h'�A�"�+�$��%��H�#h�, ( �{� � ��� � �+���;�&e
���#- � hDiQh'� ��� d�� � OI%/�"�+�:d e>h7e � g � h+h+���'iN�+dq�:e�g��:%�� � ���#-��&e
�Q�:h+g�d %�h=�:��i � ���:eF�+- � � ) �?� �:��h'�+�:gn-/�����8)jh�	���g � |
l �q� >Q� � e>�M�+- � h'- � ���Lg�� ��� 	M��e>� ��%�g��+�:� � g�d � )
	/��g<�#�:d�e � d;� � ��d�� W � ��� 	 ��e�� �v�8��e
	>� � � � ;�} } = |T� � � � �+� � �F�+dt- � � � ��h W �!} = �]�+d � )f��� �n� e�h'�:d e>h�,
�F� h+-�d~l �#-/���6�#- � 	�� � h+h'%�� � )j� � 	 � e�� � e>g�i@d��G�+- � �/%��&��g�d � 	�� � h'h+� �>�:�:�H�ji�	��:�~iQh.��k � i��+d � � �&e��#- �
	ud�� � 	>� � h'h+%�� � ���+d�	=�#d�-�iQ���+d�)Yd �
h'%
�;)f-IiQ���'d h'�#�"�#�&g.� � � � �&h(���{� � �x�0h � �&h � �:g � � � e��2h+-�d~l5e*�:e W �!} = ,
� - � e � >;� � e�� � �4�+d � ) � |�l5�&�+- � d � � � � ���:�&h'�+�:g6�&d������&e
���"e����$��%��&� 5�d e � -�iQ���+��%��:�&g�h�|�� � h'%��&�+hxh+-�d~l
�#-/���6� � d h'�+�&i\d*� � ��	�� � h'h+%�� � � �$��%��H� � � �:d~l � k � � � 	>�+-�d �#����e�� 5 � h��&eI�+d�g�d � 	/���'� �4� e��#h2d�� �"���DiI)
�:e
��	Vd � � 	>� � h'h+%�� � h�|ug�d � 	>� � >�h'�+� � h'h0hD�A�"� � hZ��e��Sh � �:h � �&g7��e��Sg�� ��� 	Xh+�&� 	 	/�"�'� � �+e�h�, ��� ���:h'g�%�h'h
� � 	��:�&g��"�+�:d e>hvd��T�#- �LW �!} = � d;� � �C�:e � )f��� �n� e�h'�:d e>h�|>�+- � g�� ��� 	9h'�:� 	@���&h'�+�+� �>%>�#�&d eC|>�+- � � � � � �:d�	Q)
�4� e��.d��Yd*� � ��	�� � h+h'%�� � h���e>���#- � �'d � � d��G�#- � 	>� � h'h+%�� � � � 	 � e�� � e�g<iqd��Y�#- � g�d � 	�� � h+h'� ���&�:�&�jin�"h5�
� � � %��8���#d �Pd�� � d;� � ��	Vd � � 	�� � h+h'%�� � h�, ( �H� � �'e/�"�+�)� � h(h+%>gA-4�"h
�/d~lB�:eL�+- � ���&� � g<�#�&d e�	 � ��	 � e>���:g�%��8���
�#d\�#- � �$�"%��&�.hD�#�'�:k � ��� � ���:h'd\���:h'g�%�h'h � ��,
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4.- � g�d e>g � 	;�#%/�����$��%>�&� 5�d�e � h'�#�'%�g��+%�� � ��e��4���'gA-��&� � g��+%�� � �+-/�"��l � ��� � �#d]h'� � %��:�"� � � 9 �)� %�� � � , ; �
�:h*�Nh+� � 	>�:����g��"�+�:d e�d��0�+- � h'�+�+%�g<�#%�� � d��Z�#- � 8Zd �'� � � �$��%��H�\�:e � � �+� � �6�3�+d � g�d�� � d���h � �#�"�"�+�:d e>h
� 4T��e/��k�� � �����1,&| = � � ; � , 4.- � �$��%��H�]�:h7gA-/�"�#��g<� � �'�(5 � �3��iN�jlvdt���&h'�+�:e�g<� 5�d e � h p �@� � �8�"�+�)� � �&it�:d~l
	 � � �n� ���>�:�:�H�ji5�$��%��H�Gg�d � � g�d e�h'�:hD�#�:e��.d����!g�d h � �:h � �&g �$��%��&��h+%�� �$��g ����� � � ��� � �L�:e]� 5�d e � g�d � 	Vd h � �
d��9��� � g�g��8�7��e>���"d �Tg��"�#��g��:��h+�H� � |"d � � d�%
� � �"e��*�m-��)� -�	 � � �n� �����:�&�&�ji]�/� � ��� � � 5�d�e � h+%>�+�+d�%�e����&e
�
�#- � g�d�� � , 70��l5�:�&e
� � �L���K, � =�� � ;~�m� � �Q� � l 	 � � �4� �����:�&�&�jit�/�"�A� �3d �]g�d�eI�+�#��hD�#�&e
�X�ji 	 � hLd����$��%��H�')
5�d e � hE��e��[h+->d l]|Y�&e9�#- � g���h � d��v� � �#�"e��&�+�:g 	>�+d��+d �:�H�#-C|1	 � � �n� �����&�:�H�ji@�#�"�+�:d h�d�� ; � � ��e���; � ��� |
�3d �*�#- � ��� � ��� � 5�d e � ��e>� �#- � �$��%��&�4g�d�� � |5� � h�	 � g<�#��� � �Hi |.l5�&�+- � � h�	 � g<�q�#dF�+- � �:e��#��g����+dQgAkV,
�6- � hD� � � � �����1, � ;~} } � ��	��+d�	Vd h � � � 	��:h'd;���&g@h � ���8)jh � ���&�:e
�[d��0�#- � �$��%��H�') �Vd %�e>���:e
�[�'d;gAkIh��"h4d e �
�$��g��+d �.���&�:d~l5�:e�� �3d �v�#- � � � e � �+�"�#�&d e@��e�� � ���:e�� � e/��e>g � d�� � � � �"�"� � � �/%>�:� 	�� � h+h'%�� � h��3d��!h'�+%���� � �
h � � �4� e��#h*d��5�#- �XW �"e ( e���� � ��h��$��%��H��, 9 d��\�NOQ%���h+�R)j� � 	 � � �n� ����� � e/���+�'d~l?h � ���5� � �jl ��� ey�#- �
�$��%��H�xg�d � � ��e��*�#- � h+%>�+�+d�%�e����&e
���'d;gAkIh�|>�]h � ���:�;�����u%�h'�)� � � � ��k���� � d�%>��d����+- � �$��%��H� 5�d e � ��%>�+�:e��
�:e�� � �+h � �:h � �&g�	 � �+�&d;�>h.�:h � > 	 � g<� � ��,

9 � � �:� � �Q�:� � e�g � h+->d l5h6e � � �&� � �)��� � � � d��+� � e��A�"�+�:d e*d��2	>�8��e/�"�2hD�#�'%�g��+%�� � h�	�� � �/�"�+�:e
�E�#- � ���'�&�+�+� �
�$��%��H�#�:e�� � 	��&h+dQ� �0� >;g � 	;��� � �'ine � ���vd���l5�H�#-��&en�+- � �$��%��&��g�d � � � �6- � h'� � � � �6���K,H| ;~} } � �<, 4.->�:h�h+%
��)
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9 � ��%�� � � , ; � �XdQ� � �+�$��%��H��, � � � �XdQ� � �+� � d �n� �+�'i�|�� � g��#d�e��:g=�&d������&e
���"e��7�ud %>e��/���Ditg�d e����H�#�:d�e�h�,
�F� g�d e�h'�:� � �5�+- � g��"h � d��
��� � �D�#�:g���� �/e>�&� � �$�"%��&� � dQ� � �Cg�d e�h'�:h'�+�:e
�\d��(�\h � ��� � �q�A����%>�8���!�>%�g��+�:� �
�udQ�>i4d��Yl5�:�>�+- ! ��� � � ��� � �S�&e@��e � �:��h'�+�:gmg�d %�e��#�Diq�+dQgAk � -/�����8)jh�	���g � �<,,4.- � � � g��+d e��&g��:d��"���:e
�
�:h 	 � �#�3d�� �n� �7�;�:�"�Vd��#-��"����h#����h'- � �������#��� � ��� � � iQ� ��� ��� =�� k � � � 	>�+- �]��e�� �,�$��� � � �&�
g�d � 	�� � h+h'�:d e � � � � i;� ��� �<, �F� � � 	Vd h � �[g�d e�hD�A��e��n-�i;�>�#��%��&�:g�- � ���Bg�d e>���&�+�:d e ���\�#- � �+d�	
d��.�#- � �$��%��H��, � � � W �+�+%�g<�#%�� � d��5�#- � � dQ� � ���$��%>�&� 5�d e � � ���/��	;� � �M� �{� � � 4
�"e/��k�� � �*�"�K,H| =�� � ; �<,
W �:�)	XdQg�g�%��+h0d e"� � �Dite/�"�+�+d~l �$��%>�&�Zh+%�� �$��g � h � � � � ��� � �N�&e9�15�d e � d��(l5�&�>�#- � �#-/�"�0�:e>g�� � ��h � h
l5�&�+-n�+- � �+d��A���/h'�:�)	C, 4.-��&h 5�d e � -/��h!�E�:d~l 	 � � �4� �����&�:�&�ji�|��+d %�� -��&i�� � �jl ��� e ; � ��� � ��e�� ; � ����� � �

��%��'�:e
���&e�� � �'h � �:h � �:g�	 � �+�:dQ��h
��e��*%
	\�#d ; � ���/� � � g�d h � �:h � �&g����&�&i , 4.- � � ���#�"�:e � � �T�/� � ��� � �65�d e �
�:h.e�d"�:	/���'�5d��
�#- ��� dQ� � � �$��%��&� 5�d e � , ( h � ���&��� � ��k���� � �&h5���:�&d~l � �qd %>�Zd��P�#- � �$��%��H�.g�d�� � ,
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� � hD�#h��+-/�"�]d e��Hi9��e � � �&� � �)��� � g�d � 	Vd e � e��7d��2�+- � �#d��#���
h'�:�)	9d eN�#- � �$�"%��&�0l!��hE��g�g�d � � d;�/��� � �
��i9h+� � 	>� � h'- � �"�7�:e9�#- � �/� � ��� � 5�d e � ��e��N�+-/�"� � d h'��g�d h � �:h � �&g=���&h�	��:��g ���4� eI��d;g�g�%��'h��"�:d e
�
�#- � �$��%��H��g�d � � ,Xwje �������H�#�:d�eC|P�+- � ��� � ��� � � 5�d e � � %�hD�=e�d��Le � g � h'h#���'�:�&i;� � hDi � �n� �#�'�:g*l5�&�+-
� � h�	 � g��.�+dL�#- � h+�&� 	
	��&e
� 	>�8��e � ,"4.-/�"�.�&h�|Q�#- � ��� � ��� � 5�d e � g��"e � >;�:hD� � �H�#- � �6d e �Vd��#-qh'�:� � h � �"h
h+-�d~l5eSd e 9 � � %>� � � , ; �!d �.d e@d e>�&i�d�e � h+�:� � d��T�+- � �$��%��&�!g�d � � ,4.� �n� )f� � 	 � e�� � e�� 	��'d;g � h+h � hEh+%�gA-U��h7h'- � �"��g�� ��� 	���e��N�>%�g��+�:� � g�d � 	/��g<�#�&d e9g��"eUdQg�g�%�����%>�+�:e��
�:e�� � �+h � �:h � �&g$	 � �'�:dQ��h � � � eSd e � d h'�+�&inh � �:h � �:g-�$��%��&�+h � �6- � h'� � � � �.���K,H| ;~}�} � �<, W � ��� 	@��e�� �6�:��e;)
	�� � � � ;~} } = �7� ��� d e>h'�#�+�"� � �F�#-��"�=h'- � ����g�� ��� 	 � �:�&���&it� � ��%�g � h\h+- � ���LhD�#� � h+h�|xl5- � � � ��h=�>%�g��+�:� �
g�d � 	/��g<�#�&d e�g���e h+�)� e����/g���e��+�&i[�:e>g�� � ��h � 	ud � � 	�� � h'h+%�� � �:e��+- � �$��%>�&� 5�d e � � ��e��F� � g�� � �"h � �#- �
�3�+�&g��#�&d e/���>h'�#� � e
�"�#- � , ( h6h � �&h � �:g5h+�&� 	n�:e��H�#�8��� � h2��e>�!	��'d�	/������� � hv���&d e
�]�#- � �$��%��&��	��:��e � | 	/�"�'�vd��
�#- �L� �8�"h'�#�&g � e � ���"i9� � � � ��h � �&h�%�h � �7�3d �$	Vd �+d�h+�&�jiXg�� � �"�+�:d e � � , ��,H| �3�+�:g<�#�&d e/���Y���&�8�"�#��e�g�i�| �X���+d e �
� �=���K,H| ;�} } � � , � - � �+- � �=�+- � h � e � l?g��#��gAkIh*��e��6	Vd � � h\��� � �#��	��:���Hi �/�:� � �Fl5�H�#- ��%��:��hL�:hLhD�#�&�:�
%�e�kIe�d~l5eC, � d~l � � � ��|xh � �&h � �:gnh+�:�)	[g���e -�iQ���+��%��:�&g����&�&itg�d e�e � g�� 	/���D�#hEd��!�#- � �$��%>�&� 	�� � �Q�:d %�h'�&i
h � ��� � �,�3�'d �r� ��gA-Xd"�#- � ��|��#-I%�hZ�:e>�&�#�:�"�#�&e
� �/d~l],
W �#� � h'h
�#�+��e�h#� � �
dQg�g�%��+hx���
l6�*� � h�	 ��� ��h(l5-��:� � ��d lBdQg�g�%��+h
l5�H�#-��&eL������%>h+�)� � �+� �n� )jh'g���� � h�, 4.- � � � )
�3d � � |0	ud � � 	�� � h+h+%>� � h6g���e4h'�A�"�'� � OI%��:�&� ���+�"�#�&e
��d e>�&in���{� � �x�#- � �$��%��H���:h�h'�#����� � l5�H�#-n� � h#	 � g��v�#dE�&�#h
h'�+� � h'h6hD�A�"� � ��e��n�#- � �+%
	;�#%�� � 	��'d�	/�������#�:d�e4�H�#h � �)���:h2g�d e�h'�:� � � � ��%�e����+���:e � �C, �Ze����+���:e � �!	Vd �+d � )
�8��hD�#�&g � � � g<�#h!l5�H�#-��&e��#- � g � �&�:h.��� � 	/��h'h � �Xd e��+d�	ud�� � 	�� � h'h+%�� � h5l5�&�#->d %>�!� � �8��i�,"4.- � l5�:�>�+-qd��
�#- � �$��%��H� 5�d e � �:e�g�� � ��h � hvl5�&�+-n�+d��A�"�Vh � �&h � �:g5h+�&� 	 � W gA-�d��(5�| ;~} } � p�z � � ��h+-��H�A�>| ;~} } }�� � � g���%�h � d��
�#- � g��#��gAk��3d � � �"�#�&d e � ��e��,	ud�h+h+�)���&i�-�i;�>�#��%��&�:g��3�+��g��+%��+�&e
� 4
�"e/��k�� � �Z���1,&| =�� � ; � , ��� g�d e�h'�:� � �
�#-/���\�#- � �#d�	Bd��0�+- � �$��%��&�*�&h\-�i;�>�#��%��&�:g����:�Hi�g�d e�e � g�� � �y�+dU�+- � h+%�� �$��g � ��e>�B�+- � � � �3d � � -���hn�
g�d e>h'�A�"eI��-IiQ���+��%��&�:gL- � ���C, 4.->�:hmg���eN� � h+%��H���&etl!��� � �md %>� ��d l l5- � eN�#- � �'%
	>�+%�� � � � ��gA- � h��#- �
h+%�� �$��g � � � , ��,&|�	Vd � � 	�� � h+h+%>� � � � ���&h'�+�+� �>%>�#�&d e �<,
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( h��:e��+- � d��+� ���:e/��� � dQ� � � � 9 � � ; � | �$��%>�&�#hEd��5�"eIi�h'�+�+�&k � �"e�� � � d �4� �#�Di[g���e � � g�d e�h'�:� � � � ��,
� d~l � � � ��|�l � g�d e>g � e��+�#�"� � �&e��#->�:h!hD�#%��>i�d e��#- � g���h � d��T��� � �'�+�:g��"��h'�+�+�&k � )fh+�&� 	!�$��%>�&�6�+d�� � ����� �
�#d�g�d � 	/��� � �#- � � � h'%��&�+hml5�&�+-t�#- � ; � g���h � d�� W � ��� 	N��e�� �v�8��e
	>� � � � ;~}�} = �<, 4.- � � d;� � � �$�"%��&�
g�d e>h+�:hD�#h�d��5� � �"�+�+� >Nd��!g�d � 	>%>�A�"�+�:d e����xg � �:�:h � h'%
���$��%>�&�#h#�]� � 	�� � h � e��#�&e
�N� � g��A�"e
� %��:���]���:h'�:dQg���)
�#�&d e�hE��e������:h'g�� � � � h � �"� � � �/%��&�3	�� � h+h'%�� � g�d � 	/���D� �n� e��#h]�:eF�S� � �3d � � �&e
� � �8��hD�#�&gn-����)�8)fh�	/��g � ,4 � g��+d e��:g]�&d������&e
�=�:e>g�� � ��h � h0h'- � �"�ZhD�#� � h+h�|ue>d � � ����hD�#� � h+h�|��"e��"	Vd � � 	�� � h+h+%>� � � �#-��'d %
� -,	Vd �+d � )
�8��hD�#�&g��&�ji>�6�"�:d e
�\�+- � �$��%��&�:	>�8��e � h�|�l5-��&� � 	Vd � � 	�� � h+h'%�� � hm�&e�g�� � ��h � �+-��+d %�� -"	Vd �'d � �8��hD�#�:g � � � g��+h
��e���g�d � 	/��g<�#�:d�eUl5�H�#-��&e��#- � �$��%��H�#h�, 4.-��:h�� � h'%��&�+hL�&e;�3d %>��� � � � ��� h=d����3� ��� ��d � �&e��#- � �Xd ->�
���8��� �#� � � 9 �)� %�� � � , = � |!��e>�yl � g��"ey�#- � � � �3d � �X� > 	 � g����Ug�d � 	�� � >Bh'�#� � h'h�h'�#�"� � ��e��yh � �:h � �:g
� � -/� �Q�:d ��, � - � e �qg � �:�x� � ��gA- � h��+- � �6d %��&d � �/�$���:�&%�� � h'�#� � h'h�|Tl � %�h � � k"�"�/� � h � ;~}�	��Q|";~} } = �
��e/���HiI�#�:g����Gh+d��:%>�+�:d e�h5�#d4g����&g�%��:�"� � h+�&� 	Xd et�#->�:hZg � �&�
�"e��t�#- � h'�+� � h'h�gA-/��e�� � h�d�eN���:�Yd��+- � �0g � �:�:h
d����+- � �$�"%��&�+h�,,4.- � �/%��&�;)j� � �8��� � ��	��'d;g � h+h � h5��� � �"g�g�d�%�e�� � �.�3d����Q�8�]%�e��>�#���&e � �.	Vd �'d � �8��hD�#�:g��&�ji�|I�
h+d %>�+g � � � � � |��3�+�:g<�#�&d e/���C�>�:�8���A��e�g<i | ��e>�9�n�+d���� � � h'l5�&�+gA-t�&e"	 � � �4� �����:�&�&�ji����:�&d l5�&e
�*��eX�:e�hD�A��e;)
�A��e � d %�h � OI%��&�:�)���#�"�+�:d e\d��2	ud�� � 	�� � h+h+%>� � h6d � � �2�#- �0� e��#�&� � h+�:�)	
	 � �4��� � �L�"�2�#- �Z� e>��d��G�Eh � �:h � �:g
� � � e�� � h ��� 9 �H� 5 � e 5���e�� �X�:�&� � ��| =�� � ; |��3d � � d � � � � �A���&�:hA� , � ��� � � � e�g � hZl5�H�#- 9 � � ;E�:e�g��:%�� � ��e
� > 	��&�:g��H�mg����:g�%��8���#�:d�etd��x�+- � g�d � 	/�"g��#�&d e9�+�"� � |G���#d��#���Ph+�:�)	;)j� � 	 � e�� � e����$��%��H� 5�d�e � l5�:�>�+-C|C�"e��
��eM�:e�g�� ���4� eI�#����	Vd � � 	�� � h'h+%�� � � � ���&h'�#�'� ��%;�#�:d�eC,34.- � h � ��� � 	�� � h � e�� � � �:e �+- � e � >Q�4h � g<�#�&d e�h�,
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∆τ>0 due to tectonic loading
+
stress transfer from other creeping cells 

∆τ<0 due to shear  creep

σeff=σn−pf

∆σn>0 due to tectonic loading

τ

∆pf>0 due to poroelastic
effects
+
creep compaction

9 � ��%�� � � , = � ��� � � ��� h5d�� �3� ��� �>d � �:e��+- � �Xd -��s)jh#	/��g � �+d\g�d e�h'�:� � �!l5- � eXg����&g�%��:�"�#�&e
���+- �7� >>��g<�
�#� �4� hD� � 	y�#d��+- � e � >Q�!�$�"�:�:%>� � d�����g � �:�5�:eM�#- � � d;� � �5�$��%��H�*h'iQh'� � � , � %>�+�:e��U�&e�� � �'h � �:h � �:g
	 � �+�&d;��h�|"h'- � �"�ThD�#� � h+h(� � g�� � ��h � h(d�e=�5g � �&�I��% � �+d0h'- � �"�
g�� ��� 	\��e����:e�g�� � �"h � h �3�+d � �Vd��+-E� � g��+d e��&g
�:d��"���:e
�E��e>��h'�+� � h+h6�+�#��e�h � � ���3�+d � d��+- � �2g�� ��� 	��:e
��g � �:�:h�|Ql5- � � � ��hv�+- �m� � � g��+�)� � h'�#� � h'h6�:e>g�� � ��h � h
�3�+d � e�d�� � ��� h'�#� � h'h.�:e�g�� � �"h � �"e��q� � g�� � ��h � h.��% � �+d�	ud�� � 	>� � h'h+%�� � �:e�g�� � ��h � � �3�+d � 	Vd �+d � �:��h'�+�:g
� � � g<�#hZ��e��Sg�� ��� 	Xg�d � 	/��g<�#�&d e �<,

4.- � e � l 	ud�� � 	�� � h+h'%�� � h'�#�"� � ���{� � � � OI%��&�:�)���#�"�+�:d eLg���engA-/��e
� � �+- � �6d %��&d � ���$���&�:%�� � h'�+� � h'h6�"e��
�#�'� ��� � �Lh'�:� 	Fd e d��#- � �=g � �:�&h=��%��'�:e
�X�#- � h+� �4��� � � e���,34 � g<�#d e>�:gq�:d �����:e��t�:h�� � g�d � 	ud h � �M�:e��+d
�/��h+���Yh+- � �������+���!	/�"�#���&� � �C�+d4�+- � 	��:�"� � �Vd %�e��/�"�'iSl5�&�#-t� � � � � iQ� ��� 	��8�"� � � � �&d;g��&�ji |u��e��9�
�+�&�
� � 	�%>h+-C|Yd � � �+� �;�H�ji<	�%>h+- � � , ��,H|Yd�� W � � �+�#� 8 � �"���/� � d %�e��A���&e�h�d eN�+- �nW ��e ( e��>� � �"h �$�"%��&�
h'iQh'� � � �Tg�d � 	�� � h'h+�:d�e=��	
	>�+d >;� � �"� � ����i=�-� � �D�#�:g����Q���:h'�:dQg��"�+�:d e]h+%>�#�$��g � ��	
	��&� � �=�"�T�#- � �$�"�D) � � �:�
�ud�%�e��/���DiU� � h'%��&�+�:e
�S�:e;�$��%��H�')je>d � � ���(g�d � 	>� � h'h+�&d eF�+�"� � hL�:eU�#- � � dQ� � �2h#	/��g � d�� � � � , iQ� ���
� ( ��� %�hZ��e>� 57d �+��d�eC|(;~} } ;�|�	��+d�	Vd h � � = � � iQ� ��� � ) ;7�#d � � � � iQ� ��� ���3�+d � �:e�� � �#� � �+d �n� �+�'i
h+%�� � � i;h#�<,
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4.- � 	��'d�	 � �'�+� � h�d��]�#- � h'%
���$��%��H�#h � � , ��,H|-	Vd �+d�h+�&�ji�|5g�d � 	�� � h+h'� ���&�:�&�ji�| W k ��� 	;�#d e � h@g�d ��� g�� � e���|
�3�+�&g��#�&d eFg�d ��� g�� � e���|�	ud � � 	�� � h+h'%�� � �n��� � e�d~l � > 	��:�&g��&� � �Hi�� � �/e � � �"h=�#-�d h � d��5�#- � g�d h � �:h � �:g
�$��%��H��g�d � � , ��� ��h'h+% �n� �#-/���qh+�&� 	 dQg�g�%��+hqd�e � � �Di e/���'�+d~l%�$��%��H��h+%>�#�$��g � h � � � � ��� � � �&e �
-�� ��-��&iS� � �3d � �n� � 5�d�e � d���l5�:�>�+- ! , �6- � h'� � � � �E�"�K, � ;~} } � �0d���h � �#� � ��d e � >;-I% �4� � �$��%>�&�#hmd��
�#- �EW ��e ( e���� � ��h��$�"%��&�.hDiQh'� ��� �#-/���5�ud"�#-q�#- � �+d��A�"�1�$��%��H� 5�d�e � �#-��&gAkIe � h'h�|V��e��q�#- � �$��%��&�!g�d � �
�#-��&gAkIe � h'h(h+g���� � l5�H�#-����:h#	��8��g � �n� e���, 9 d �:�&d l5�&e
� z � � ��h+-��H�A� � ;~}�}�	��<|��#- � �$��%��&�Pg�d � � l5�&� � e>h
l5�&�+-
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9 � ��%�� � � , � � 5 � d �4� �#�Di[��e�� �ud %>e��/���Di[g�d e��>�&�#�&d e�h � � ��	7�Q� � l0� � � �jl ��� e �+- � �A����%>�8���]h � ��� � �
��%�g<�#�:� � �$�"%��&� 5�d e � d��Gl5�:�>�+- ! ��e����+- � g�d�%�e��#�'i��+dQgAk , 
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Pore pressure, Pa 

dt=0.4 yr dt=0.5 yr 
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Future model thrust belts

(transpression)

Strike-slip faulting
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